A-70697/ENBAVEN 

What is claimed is: 



- 19- 



(1034259) 



1. Aa apparatus for testing a device under test (DUT) having a plurality of pias, 
the apparatus conprismg: 

a clock having a clock cycle 

a plurality of pin electronics channels (PEs) capable of coupling to the plurality 
of pias on the DUT; 

a plurality of timiag and format circuits (T/Fs) each capable of mapping a signal 
to one of the pliwality of PEs; 

a pattern memory capable of storing a ninnber of bits for testing the DUT, the 
pattern memory having a plurality of outputs capable of outputtiug the bits to test the 
DUT; and 

a pattern scrambler coupled between the plurality of outputs and the plurahty 
of T/Fs, the pattern scrambler capable of being programmed to couple bits from one or 
more of the plurality of outputs to one or more of the plurality of T/Fs, to provide a test 
pattern to the DUT having a width of from 1 bit wide to a width equal to the number of 
the plurality of PEs. 

2. An apparatus according to claim 1, whereia the pattern nfiemory has n outputs 
and a capacity of mxn bits, and wherein the pattern scrambler is capable of being 
programmed to provide test patterns having a depth of from nxm bits with a width of 
1 bit to a depth of m bits with a width of n bits, 

3. An apparatus according to claim 2, wherein the pattern scrambler is capable of 
changing at least one of the width or the depth of the test patterns provided to the DUT 
on a cycle-by-cycle basis for each clock cycle of the test system 

4. An apparatus according to claim 1, whereia the pattern scrambler is capable of 
coupling bits from any one of the plurality of outputs to any one of the plurality of PEs, 
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aad wherein the pattern scrambler is capable of changing bits coupled to one or more 
of the plurality of PEs on a cycle-by-cycle basis for each clock cycle of the test system. 

5. An apparatus according to claim 1, wherein the pattern memory is capable of 
5 being operated to simultaneously provide a logic vector naemory (LVM) for storing 

logic vectors of a number of bits and having a width and a depth, and a scan memory 
for storing scan vectors of a number of bits and haviag a width and a depth 

6. An apparatus according to claim 5 , wherein logic vectors stored in the LVM and 
the scan vectors stored m the scan memory comprise different widths. 

7. A pattern generator for testing at least one device under test (DUT) haviag a 
plurality of pias, the pattern generator conqprising: 

a pattem memory capable of storing a number of bits for testing the DUT, the 
pattern memory having a plurality of outputs capable of outputting the bits to test the 
DUT; and 

a pattem scrambler coupled between the plurality of outputs and the plurality 
of pias on the DUT, the pattem scrambler capable of beiag programmed to couple bits 
from one or more of the plurality of outputs to one or more of the plurality of pias on 
the DUT, to provide a test pattem to the DUT haviag a width of from 1 bit wide to a 
width equal to the number of the plurality of outputs, 

8. A pattem generator accordiag to claim 7, wherein the pattem memory has n 
outputs and a capacity of m x n bits, and whereia the pattem scrambler is capable of 

25 being programmed to provide test patterns haviag a depth of from nxm bits with a 

width of 1 bit to a depth of m bits with a width of n bits. 

9. A test system comprisiag a pattem generator accordiag to claim 8, the test 
system further comprisiag a clock having a clock cycle, and wherein the pattem 
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scrambler is capable of changing at least one of the width or the depth of the test 
patterns provided to the DUT on a cycle-by-cycle basis for each clock cycle of the test 
system. 

10. A pattern generator according to claim 7, wherein the pattern scrambler is 
capable of being programmed to couple bits from each one of the plurality of outputs 
to one or more of the plurality of pros on one or more DUTs. 

11. A test system comprisiQg a pattern generator according to claim 10, the test 
system further comprising a clock having a clock cycle, and wherein the pattem 
scrambler is capable of changing bits coupled to one or more of the plurality of pins on 
one or more DUTs on a cycle-by-cycle basis for each clock cycle of the test system- 

12. A pattem generator accordiag to claim 7, wherera the pattem scrambler is 
capable of being operated to simultaneously provide a logic vector memory (LVM) for 
delivering logic vectors of a number of bits and haviug a width and a depth, and a scan 
memory for delivering scan vectors of a number of bits and having a width and a depth. 

13. A pattem generator accorditig to claim 12, wherera logic vectors delivered from 
the LVM and the scan vectors delivered from the scan memory comprise different 
widths. 

14. A test system comprisiag a pattem generator accordiag to claim 12, the test 
system farther comprising a clock having a clock cycle, and wherein the width of the 
logic vectors delivered from the LVM and the scan vectors delivered from the scan 
memory can be changed by the pattem scrambler on a cycle-by-cycle basis for each 
clock cycle of the test system. 



15. A pattem generator accordiag to claim 7, whereia the pattem scrambler is 
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capable of being programmed to couple a data bit of one of the plurality of outputs, 
output n, to one or more of the plurality of pins on the DUT, while strobe and I/O 
control bits of output n are coupled to one or more of the plurality of pins on the DUT, 
different from the one or more of the plurality of pins on the DUT to which the data bit 
is coupled, and wherein the I/O control bit is capable of being used as an expect data 
bit on the one or more of the plurality of pins on the DUT to which it is coupled. 



16. A test system conprising a pattern generator according to claim 7, the test 
system further conqjrising a clock having a clock cycle, and wherein the pattern 
scrambler is capable of switching bits from any one of the plurality of outputs coupled 
to any one of the plurality of pins on the DUT at least twice in each clock cycle, 

whereby test patterns are provided to the DUT at a rate at least twice that of the 
clock cycles. 



17. A method for testing a device under test (DUT) using a test system including a 
pattern memory having a plurality of outputs equal to n, and a pattern scrambler coupled 
between the pluraHty of outputs and a plurahty of pins on the DUT, the method 
con^risiag steps of: 

storing a number of bits for testing the DUT in the pattern memory; and 
programming the pattern scrambler to output bits from one or more of the 

plurality of outputs to one or more of the pluraHty of pins on the DUT, and to provide 

a test pattern to the DUT haviag a width of from 1 to n bits. 



18. A method according to claim 17, whereia the pattern memory has a capacity of 
m X n bits, and wherein the step of programming the pattern scrambler conprises the 
step of programmiag the pattern scrambler to provide test patterns having a depth of 
from « X m bits with a width of 1 bit to a depth of m bits with a width of n bits. 



19. A method according to claim 18, wherein the test system further comprises a 
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clock having a clock cycle, and wherein the step of prograixmaing the pattern scrambler 
comprises the step of programming the pattern scrambler to change at least one of the 
width or the depth of the test patterns provided to the DUT on a cycle-by-cycle basis for 
each clock cycle of the test system. 

20* A method according to claim 17, wherein the test system further comprises a 
clock having a clock cycle, and wherein the pattern scrambler is capable of coupling 
bits from any one of the plurality of outputs to any one of the plurality of piQS on the 
DUT, and wherein the step of programmiag the pattem scrambler conprises the step 
of programming the pattem scrambler to change bits coupled to one or more of the 
pliirality of pros on the DUT on a cycle-by-cycle basis for each clock cycle of the test 
system 

21. A method according to claim 17, wherein the pattem memory is capable of 
being operated to simultaneously provide a logic vector memory (LVM) and a scaa 
memory, and wherein the step of storing a number of bits for testing the DUT in the 
pattem memory coiqprises the step of storing in the LVM logic vectors of a number of 
bits and having a width and a depth, and storing in the scan memory scan vectors of a 
number of bits and having a width and a depth. 

22. A method according to claim 21, wherein the step of storing a number of bits 
for testing the DUT in the pattem memory comprises the step of storing LVM vectors 
and the scan vectors having different widtlis. 

23. A method according to claim 1 1, wherein the test system further comprises a 
clock having a clock cycle, and wherein the step of programming the pattem scrambler 
comprises the step of programming the pattem scrambler to switch bits from any one 
of the plurality of outputs coupled to any one of the plurality of pins on the DUT at least 
twice in each clock cycle, 
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whereby test patterns are provided to the DUT at a rate at least twice that of the 
clock cycles. 



O 
13 
W 

til 
w 

u 
Q 

m 



